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PROBLEM TO BE SOLVED: To provide an organic 
peroxide composition wherein a solvent of an organic 
peroxide used as a polymerization initiator imparts no 
influence to physical properties of a vinyl chloride 
polymer after polymerization or a molding process 
thereof, and hardly volatilizes nor elutes from the 

vinyl chloride polymer, the composition being friendly ^' o«CKC:iniic o^r^ . . . . ( i > 

to the environment and improving productivity of the 

polymer, and to provide a manufacturing method of 

the vinyl chloride polymer using the composition. 

SOLUTION: The organic peroxide composition 

comprises the organic peroxide and a compound 

represented by formula (1) (wherein R1 and R2 are 

each a 1-80 alkyi group) as the solvent for the 

organic peroxide. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic peroxide solution used in order to 
manufacture a vinyl chloride system polymer. In detail a vinyl chloride system polymer A film, a 
sheet, a pipe, a plate. The solvent of the organic peroxide used as a polymerization initiator in case it 
casts for applications, such as a corrugated plate, a joint, a leather, covering material of lead wire, 
flooring, fiber, and autoparts, is hardly volatilized and eluted. Moreover, the solvent of the organic 
peroxide used as a polymerization initiator also in mold goods is related with the manufacture 
approach of the organic peroxide solution which can offer the vinyl chloride system polymer hardly 
volatilized and eluted, and the above-mentioned vinyl chloride system polymer using it. 
[0002] 

[Description of the Prior Art] Generally as a polymerization initiator at the time of manufacturing a 
vinyl chloride system polymer, organic peroxide is used. Since much of the organic peroxide is 
sensitive to an hnpact, organic peroxide is diluted with a solvent in order to deal with it safely. 
Transport, It is using. As the diluent, as an aliphatic series system hydrocarbon solvent For example, 
shell ZORU (made in SHIERU Chemicals Japan), Toluene, ethylbenzene, etc. are used as Isopar 
(product made from Esso Chemistry), Nippon Oil eye SOZORU (product made from Nippon Oil 
Chemistry), IP solvent (product made from Idemitsu Petrochemistry), etc. and an aromatic series 
system hydrocarbon solvent. However, this has had bad effect on the quality, work environment, and 
productivity of organic peroxide as a polymerization initiator. For example, since the above- 
mentioned solvent currently used conventionally is volatilized and eluted, is volatilized eluted after 
molding from mold goods at the time of vinyl chloride system polymer molding and remains in mold 
goods at it at the time of molding, stickiness arose to molding equipment, it had to fix periodically, 
and manufacture has interrupted it each time. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, when an aliphatic series system 
hydrocarbon and an aromatic series system hydrocarbon are used as a solvent, although the solvent 
influences neither a polymerization nor quality, it will be volatilized and eluted from the time of 
molding, and mold goods. Even if it is dramatically difficult to remove since it is retarder thinner 
even if it is going to remove these solvents and it tends to remove, there is a limitation. Moreover, 
since this solvent is volatilized eluted from mold goods and toluene, ethylbenzene, etc. are contained 
in waste fluid as the activity is regulated by the law (PRTR law) about acceleration of an 
improvement of managements, such as grasp of the discharge to the environment of specified 
chemical substances, they do an adverse effect to an environment. Moreover, since the solvent 
remains in mold goods at the time of molding, stickiness arises to molding equipment, and 
productivity is reduced. And the solution policy is not conventionally shown to such a technical 
problem. It is the technical problems of this invention to offer the organic peroxide solution which 
can manufacture the vinyl chloride system polymer with which the qxiality of a polymerization 
reaction or mold goods was not affected, and volatilization of the solvent from the time of molding 
and mold goods and elution were reduced, and loses stickiness of molding equipment, and raises 
productivity from such a viewpoint, and to offer the manufacture approach of the vinyl chloride 
system polymer by it 
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[0004] 



[Means for Solving the Problem] By using the compound shown by the following general formula 
(1) as a solvent of organic peroxide, as a result of inquiring wholeheartedly so that this invention 
persons may aim at solution of the above-mentioned technical problem Can deal with organic 
peroxide sensitive to an impact safely, and neither a polymerization nor quality is affected. It found 
out that productivity could be raised by reducing volatilization and elution of the solvent from the 
time of molding, and mold goods, and reducing the amount of solvents which remains in mold goods 
further, and losing stickiness of molding equipment. That is, this invention relates to the organic 
peroxide constituent which uses as a content solvent organic peroxide and the compound shown by 
the following general formula (1) as a solvent for this organic peroxide. 



[0006] (Rl and R2 show the alkyl group of carbon numbers 1-8 among a formula, respectively.) This 
invention relates to the organic peroxide solution which comes to dissolve organic peroxide in the 
compound shovm by the above-mentioned general formula (1) agedn. Furthermore, this invention 
relates also to the manufacture approach of the vinyl chloride system polymer characterized by 
carrying out the polymerization of the monomer which copolymerization is carried out to a vinyl 
chloride monomer or a vinyl chloride monomer, and this, and is sold to the bottom of existence of 
the organic peroxide solution which comes to dissolve organic peroxide in the compound of the 
above-mentioned general formula (1). 
[0007] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is explained at a detail. 
As a solvent for organic peroxide, the compound expressed with a general formula (1) is used. As an 
alkyl group of the carbon numbers 1-8 in a general formula (1), methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, n-octyl, and 2-ethylhexyl are illustrated. As a compound shown by the general formula 
(1), both the types of a maleic acid and boletic acid are included. As an example of the compoimd 
shown by the general formula (1) Dimethyl maleate, diethyl maleate, dipropyl maleate, Dibutyl 
maleate, dipentyl maleate, dihexyl maleate, Diheptyl maleate, G n-octyl maleate, G 2-ethylhexyl 
maleate, Although dimethyl fumarate, diethylfumarate, dipropyl fumarate, dibutylfumarate, dipentyl 
fumarate, dihexyl fumarate, diheptyl fumarate, G n-octyl fumarate, G 2-ethylhexyl fumarate, etc. are 
mentioned It is not limited to these. These solvents can be used by the concentration which may 
dissolve organic peroxide, and the concentration of organic peroxide is more preferably used at 20 - 
80 % of the weight ten to 90% of the weight. 

[0008] In this invention with a vinyl chloride system polymer The homopolymer of a vinyl chloride 
monomer, As a monomer by which a copolymer is mentioned and copolymerization is carried out to 
a vinyl chloride monomer, or for example, ethylene, A propylene, 1-butene, 1-pentene, 1-hexene, 1- 
heptene, 1-octene, 1-nonene, 1-decene, 1-undecene, 1-dodecen, Alpha olefins, such as 1-tridecenoic 
and 1-tetra-decene, an acrylic acid. An acrylic acid or its ester, such as a methyl acrylate and an ethyl 
acrylate, A methacrylic acid or its ester, such as a methacrylic acid and a methyl methacrylate. 
Although vinyl ether, such as vinyl ester, such as a maleic acid or its ester, vinyl acetate, and 
propionic-acid vinyl, lauiyl vinyl ether, and isobutyl vinyl ether, a maleic anhydride, acrylonitrile, a 
vinylidene chloride, styrene, etc. are mentioned It is not limited to these. These are used in 
independent or two or more sorts of combination. 

[0009] If it is the organic compoimd used as a polymerization initiator as organic peroxide in this 
invention, there will be especially no definition. As peroxy ester 3 -hydroxy - 1 and 1 -dimethyl 
butylperoxyneodecanoate, Alpha-cumilperoxy neodecanoate, a G t-hexyl peroxy JIGURIKO rate, T- 
butylperoxy neodecanoate, t-amyl peroxy neo decanoate, T-hexylperoxy neodecanoate, 1, 1 and 3, 3- 
tetramethyl butylperoxyneodecanoate, 1, 1, 3, and 3-tetramethylbutyl peroxy neoheptanoate, t-butyl 
par OKISHINEO hexanoate, t-amyl peroxy neo hexanoate, t-hexyl peroxy neo hexanoate, t- 
butylperoxy perpivalate, t-amyl peroxy pivalate, t-hexyl peroxy pivalate, t-butyl peroxy 
neoheptanoate, t-amyl peroxy neoheptanoate, t-hexyl peroxy neoheptanoate, tert-butyl peroxide-2- 
methyl-2-isopropyl butyrate, t-amyl peroxy-2-methyl-2-isopropyl butyrate, t-hexyl peroxy-2-methyl- 
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2-isopropyI butyrate, t-octyl peroxy-2-methyl-2-isopropyl butyrate, 1 -methyl -1 - Cyclohexyl ethyl 
peroxy-2-methyl-2-isopropyl butyrate, cumyl peroxy-2-methyl-2-isopropyl butyrate, etc. are 
mentioned. As peroxi dicarbonate Diisopropyl peroxi dicarbonate, di(2-ethylhexyl) peroxi 
dicarbonate, JI (secondary butyl) peroxi dicarbonate, G 4-t-butyl cyclohexyl peroxi dicarbonate, 
Dimyristyl peroxi dicarbonate, JI (2-ethoxyethyl) peroxi dicarbonate, Di-n-propyl peroxi 
dicarbonate, JI (3-methoxy butyl) peroxi dicarbonate, etc. are mentioned. As diacyl peroxide 
Although JIRAU roil peroxide, JIISO butyryl peroxide, JI (3, 5, and 5-trimethyIhexanoyl) peroxide, 
etc. are mentioned, it is not limited to these. These can be used together with independent or two or 
more sorts of two or more organic peroxide. 

[0010] There is especially no constraint, the approach by the gestalt of mass, suspension, 
emulsification, micro suspension, a solution, etc. is mentioned, and although the polymerization 
method of the vinyl chloride system polymer in this invention is a suspension-polymerization 
method preferably, it is not limited to this. The distributed assistant currently generally used in the 
technical field concerned in the suspension-polymerization method. For example, methyl cellulose, 
hydroxyethyl cellulose, hydroxypropylcellulose. Water-soluble cellulose ether, such as 
hydroxypropyl methylcellulose. The partial saponification polyvinyl alcohol of water-soluble or oil 
solubility, an acrylic-acid polymer. Water soluble polymers, such as gelatin, sorbitan monolaurate, a 
sorbitan trio rate, Oil solubility emulsifiers, such as glycerol tristearate and an ethylene oxide 
propylene oxide block copolymer. Water-soluble emulsifiers, such as polyoxyethylene sorbitan 
monolaurate, polyoxyethylene glycerol olate, and lauric-acid sodium, etc. can also be used in one 
sort or two sorts or more of combination. Furthermore, by this polymerization system, it is also 
arbitrary to add the modifier suitably used for the polymerization of a vinyl chloride system, a chain 
transfer agent, pH regulator, a gelation amelioration agent, an antistatic agent, a cross linking agent, 
a stabilizer, a bulking agent, an antioxidant, a buffer, a scale inhibitor, etc. if needed. 
[001 1] the amount of the organic peroxide xised, i.e., a polymerization initiator, — the vinyl chloride 
system monomer 100 weight section — receiving — pure article conversion — 0.001 - 2 weight 
section - it is 0.001 - 1 weight section preferably. Under in the 0.001 weight section, if a rate of 
polymerization falls and 2 weight sections are exceeded, a rate of polymerization will become large 
and the control will become difficult 

[0012] Polymerization temperature changes with combination of a polymerization method or a 
monomer, and although it is not uniform, it is 30-70 degrees C preferably 10-80 degrees C. At less 
than 10 degrees C, it is in the inclination for polymerization time amount to become long, and the 
conclusion of a reaction is difficult, polymerization time amoimt becomes long, and productivity 
falls. It becomes [ a reaction rate becomes remarkably large, control of a polymerization reaction 
becomes difficult, the life of a polymerization initiator becomes short, and / reaching a high invert 
ratio ] difficult and is not desirable if it exceeds 80 degrees C. 
[0013] 

[Working Example(s) and Comparative Example(s)] Although an example and the example of a 
comparison are shown below and this invention is explained concretely, this invention is not limited 
to these examples. 

[0014] 1300ml of ion exchange water and polyvinyl alcohol 0.8g were put into the autoclave made 
fi-om stainless steel of 2L, it dissolved in it, then, the 36.5 ppm organic peroxide constituent (after- 
mentioned) was added vnth the active oxygen base, nitrogen gas fiiUy permuted the inside of an 
autoclave, and after that, the inside of an autoclave was made into the vacuxmi and sealed. The 
autoclave was filled up after heating 650g of vinyl chloride monomers. After it performed a 
polymerization and a pressure declined by 0.5 atmospheric pressures, warming an autoclave with 
warm water and keeping internal temperature at 57 degrees C, the polymerization was terminated 1 
hour after. The autoclave was cooled after polymerization termination, and after 300ml ion exchange 
water washed the obtained white crystal twice except for the unreacted vinyl chloride monomer, it 
dried at 50 degrees C. The result of having performed measurement of the ullage of a solvent, a 
polymerization invert ratio, and bulk specific gravity was shown in a table 1 . 

[0015] It adds to a 100ml tetrahydrofuran and 5g of vinyl chloride polymers obtained by carrying out 
[xillage of solvent] desiccation is dissolved thoroughly, the tetrahydrofuran solution with which the 
vinyl chloride polymer dissolved completely — gas chromatography — analyzing — a vinyl chloride 
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polymerization ~ the solvent content in the living body was computed. 

[0016] 796 ppm of dibutyl maleate 70% solutions of t-butylperoxy neodecanoate were added to the 
vinyl chloride monomer as a [example 1] organic peroxide constituent, and the polymerization was 
performed. 

[0017] 1 130 ppm of dibutyl maleate 70% solutions of di(2-ethylhexyl) peroxi dicarbonate were 
added to the vinyl chloride monomer as a [example 2] organic peroxide constituent, and the 
polymerization was performed. 

[0018] 620 ppm of dibutyl maleate 70% solutions of 450 ppm and di(2-ethylhexyl) peroxi 
dicarbonate were added for the dibutyl maleate 70% solution of alpha-cumilperoxy neodecanoate to 
the vinyl chloride monomer to the vinyl chloride monomer, respectively as a [example 3] organic 
peroxide constituent, and the polymerization was performed. 

[0019] It is 3 -hydroxy as a [example 4] organic peroxide constituent. - 620 ppm of dibutyl maleate 
70% solutions of 590 ppm and di(2-ethylhexyl) peroxi dicarbonate were added for the dibutyl 
maleate 50% solution of 1 and 1 -dimethyl butylperoxy neodecanoate to the vinyl chloride monomer 
to the vinyl chloride monomer, respectively, and the polymerization was performed. 
[0020] 70% solution of aliphatic series system hydrocarbons of t-butylperoxy neodecanoate was 
added instead of the organic peroxide constituent of the [example 1 of comparison] example 1, and 
the polymerization was performed. 

[0021] 70% solution of aliphatic series system hydrocarbons of di(2-ethylhexyl) peroxi dicarbonate 
was added instead of the organic peroxide constituent of the [example 2 of comparison] example 2, 
and the polymerization was performed. 

[0022] 70% solution of ahphatic series system hydrocarbons of alpha-cumilperoxy neodecanoate and 
70% solution of aliphatic series system hydrocarbons of di(2-ethylhexyl) peroxi dicarbonate were 
added instead of the organic peroxide constituent of the [example 3 of comparison] example 3, and 
the polymerization was performed. 

[0023] 50% solution of 3 -hydroxy aliphatic series system hydrocarbons of -1 and 1 -dimethyl 
butylperoxyneodecanoate and 70% solution of aliphatic series system hydrocarbons of di(2- 
ethylhexyl) peroxi dicarbonate were added instead of the organic peroxide constituent of the 
example 4 of comparison] example 4, and the polymerization was performed. 
:0024] 
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[0025] As shown in a table 1, when a polymerization reaction is performed using the organic 
peroxide constituent diluted with the dibutyl maleate shown in the examples 1-4, the ullage of the 
solvent in the obtained vinyl chloride polymer becomes very low, and this solvent is hardly 
volatilized and eluted the inside of molding, and after molding. Moreover, since a polymerization 
invert ratio and bulk specific gravity are the same as usual, it does not have an adverse effect on a 
polymerization or quality. On the other hand, the hundreds of ppm solvent exists in the vinyl 
chloride polymer manufactured using the organic peroxide constituent diluted with the aliphatic 
series system hydrocarbon like the examples 1-4 of a comparison. For this reason, there is evil in 
which this solvent is volatilized and eluted the inside of molding and after molding, or stickiness 
arises to molding equipment and productivity is reduced with the solvent which remains in mold 
goods. 
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[0026] 

[Effect of the Invention] As described above, according to this invention, the following outstanding 
effectiveness is done so. That is, the organic peroxide constituent of this invention can reduce 
considerably the residual solvent in a vinyl chloride system polymer, without having an adverse 
effect on a polymerization or quality. Since a solvent is hardly volatilized and eluted from the time of 
molding, or mold goods by that, an environment-friendly production process and mold goods can be 
offered. Furthermore, since stickiness of molding equipment is reduced, productivity can be raised 
conventionally. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI sltq not, responsible for any 

damages caused by tiie use of tills translation. ^ 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The organic peroxide constituent characterized by containing organic peroxide and the 
compound shown by the following general formula (1) as a solvent for this organic peroxide. 
JPormula 1] 

02CHC=CHC O2R* ••••(!) 

(Rl and R2 show the alkyl group of carbon numbers 1-8 among a formula, respectively.) 

[Claim 2] The organic peroxide solution which comes to dissolve organic peroxide in the compoimd 

shown by the following general formula (1). 

[Formula 2] 

02CHC=CHC OaRa ••••(!) 

(Rl and R2 show the alkyl group of carbon numbers 1-8 among a formula, respectively.) 

[Claim 3] The manufacture approach of the vinyl chloride system polymer characterized by carrying 

out the polymerization of the monomer in which is made to carry out the polymerization of the vinyl 

chloride monomer to the bottom of existence of the organic peroxide solution which comes to 

dissolve organic peroxide in the compoxmd of the following general formula (1), or copolymerization 

is carried out to a vinyl chloride monomer and this, and it deals. 

JPormula 3] 

Rl 02CHC=CHC OaR* ••••(!) 

(Rl and R2 show the alkyl group of carbon numbers 1-8 among a formula, respectively.) 
[Translation done.] 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
(Il^FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



